This investigation tries to examine the effect of magnetic fluid lubrication on the behaviour of a longitudinally rough rotating circular step bearing resorting to the stochastic model of Christensen and Tonder. The magnetic fluid flow model given by Neuringer Rosensweig is used here. The pressure distribution is obtained by solving the Reynolds type equation associated with the bearing system. Then the load carrying capacity is calculated. The graphical results presented here establish that the magnetic fluid lubrication offers significant help to the longitudinal roughness pattern to enhance the performance of the bearing system. This assistance of magnetic fluid became more favorable when the plates rotate in opposite direction.
INTRODUCTION
The investigations of thrust bearing performance by the researchers are well known in literature [1] [2] [3] . Further, the researcher analyzed stiffness and damping characteristic of compensated thrust bearing [4] . It is established that the effect of surface roughness is quite significant in various types of bearing systems. Most of the analyses employed the stochastic averaging method of the researchers who presented a stochastic model to evaluate the effect of rough surfaces [5] [6] [7] [8] [9] [10] [11] [12] .
The researchers dealt with the combined effect of rotational inertia and roughness patterns on the behavior of thrust bearings [13] . The researchers studied the magnetic fluid lubrication of a squeeze film in transversely rough porous circular plates with concentric circular pocket [14] . The authors considered the bearing configuration of Majumdar and developed it to present a discussion on the performance of circular step bearing in considering magnetic fluid lubrication [15, 16] . Longitudinal roughness effect has been a matter of discussions in the researcher's journal [17] [18] [19] [20] [21] . Recently, the other researchers examined the ferrofluid lubrication of a longitudinally rough journal bearing [22] .
Moreover, the researchers observed the ferrofluid lubrication of a rotating transversely rough circular step bearing [14] . Therefore, in the present article it has been proposed to discuss the effect of longitudinal rough pattern on the above configuration of the bearing system.
ANALYSIS
Assuming that the recess is deep enough for the pressure in it to be uniform and the bearing has low rotational velocity for the computation of load bearing capacity.
The bearing configuration is shown in where in a thrust load w applied and the bearing supports the load without metal to metal contact. The load w is supported by the fluid within the pocket and land. The fluid escapes radially through the restrictions.
The roughness often appears random in character and disordered and does not seem to follow any particular structural pattern. The randomness and the multiple roughness scales both contribute to the complexity of the surface geometrical structure. It is this complexity which contributes to most of the problems in studying friction and wear. The randomness suggests that one must adopt statistical methods of roughness characterization. It is also important to note that because of the involvement of so many length scales on a rough surface, the characterization techniques must be independent of any length scale. Surface roughness most commonly refers to the variations in the height of the surface relative to a reference plane. It is measured either along a single line profile or along a set of parallel lines profile. In fact, surface texture is the repetitive or random deviation from the nominal surface that forms the three-dimensional topography of the surface. The surfaces of bearing are taken to be longitudinally rough. The thickness h(x) of the lubricant film is given by h(x)=h(x)+hs (1) Where h(x) is the mean film thickness and hs is the deviation from the mean film thickness characterizing the random roughness surface. hs is considered in nature and governed by the probability density function f(hs), -c ≤ hs ≤ c where c is the maximum deviation from the mean film thickness. The mean α, and standard deviation σ and the measure of symmetry of the random variable hs are defined by the relationships.
the graphical representations are provided. The expression for load carrying capacity (10) makes an interesting reading in the sense that the expression is mathematically linear in the magnetization parameter* which means the load carrying capacity will increase with an increase in parameter µ*.
Figures (1) to (5) Further, Equation (10) confirms that the load carrying capacity gets increased by as compared to conventional lubrication. In the absence of roughness this study comes to the discussion of the researchers when there is no rotation involved [15] . (6) to (9) that the load carrying capacity decreases owing to variance (+ve), skewness (+ve) and rotational inertia, while it increases due to negatively skewed roughness, standard deviation, variance (-ve) and aspect ratio. Figures (10) to (16) .
It is clear from Figures
It is found that when both plates rotate in same direction the bearing performance suffers. In fact, the load carrying capacity goes ahead to certain extant up to Ωᵩ = − 0.667 and then decreases after wards, when the plates move in opposite direction. Figure (17) There are ample proofs that a suitable combination of magnetization parameter and rotation ration maybe favorable from the performance point of view.
For a constant negative value of rotational inertia S the load carrying capacity decreases with respect to rotation ratio Ωᵩ up to Ωᵩ = − 1 and then it is slowly increasing and after Ωᵩ = 1it increases faster. These trends reverse when a positive value of S is considered.
CONCLUSIONS
It is seen that the bearing performance improves due to magnetization of the lubricant. This positive effect of magnetization aspect ratio. Further, the standard deviation carries ahead this effect. Therefore, the trio of magnetization aspect ratio and standard deviation counters successfully the adverse effect of rotation, positively skewed roughness and variance (+ve). Undoubtedly, this type of bearing system adheres to some amount of load even when there is no flow which never surfaces in the case of traditional lubrication. Needless to say, is that the longitudinal roughness parameter behaves in a little better way as compared to the transverse roughness pattern when the directions of rotations are in opposite. Therefore, the roughness is required to be carefully considered in order to have a better life period. 
